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A mean field calculation for obtaining the equation of state (EOS) for 
symmetric nuclear matter from a density dependent M3Y interaction sup- 
plemented by a zero-range potential is described. The energy per nucleon 
is minimized to obtain the ground state of symmetric nuclear matter. The 
saturation energy per nucleon used for nuclear matter calculations is deter- 
mined from the co-efficient of the volume term of Bethe-Weizsacker mass 
formula which is evaluated by fitting the recent experimental and estimated 
atomic mass excesses from Audi-Wapstra-Thibault atomic mass table by 
minimizing the mean square deviation. The constants of density depen- 
dence of the effective interaction are obtained by reproducing the satu- 
ration energy per nucleon and the saturation density of spin and isospin 
symmetric cold infinite nuclear matter. The EOS of symmetric nuclear 
matter, thus obtained, provide reasonably good estimate of nuclear incom- 
pressibility. Once the consants of density dependence are determined, EOS 
for asymmetric nuclear matter is calculated by adding to the isoscalar part, 
the isovector component of the M3Y interaction that do not contribute to 
the EOS of symmetric nuclear matter. These EOS are then used to calcu- 
late the pressure, the energy density and the velocity of sound in symmetric 
as well as isospin asymmetric nuclear matter. 
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1. Introduction 

The equation of state (EOS) of dense isospin asymmetric nuclear mat- 
ter determines most of the gross properties of neutron stars and hence it 
is of considerable interest in astrophysics. Nuclear matter is an idealized 
system of nucleons interacting strongly through nuclear forces but without 
Coulomb forces and is translationally invariant with a fixed ratio of neu- 
trons to protons. The nuclear EOS, which is the energy per nucleon E/A 
= e of nuclear matter as a function of nucleonic density p, can be used 
to obtain the bulk properties of nuclear matter such as the nuclear incom- 
pressibility EQ,[2] the energy density and the pressure needed for neutron 
star calculations and the velocity of sound in nuclear medium for predictions 
of shock wave generation and propagation. The EOS is also of fundamental 
importance in the theories of nucleus-nucleus collisions at energies where 
the nuclear incompressibility K comes into play as well as in the theories of 
supernova explosions 0. In the present work we obtain an EOS for nuclear 
matter using the M3Y-Reid-Elliott effective interaction supplemented by a 
zero range pseudo-potential along with the density dependence. The den- 
sity dependence parameters of the interaction are obtained by reproducing 
the saturation energy per nucleon and the saturation density of cold infi- 
nite spin and isospin symmetric nuclear matter (SNM). One of the density 
dependence parameter, which can be interpreted as the isospin averaged 
nucleon-nucleon interaction cross section in ground state symmetric nuclear 
medium, is also used to provide estimate for the nuclear mean free path. 
EOS for the isospin asymmetric nuclear matter is then calculated by adding 
to the isoscalar part, the Lane {2J or the isovector component [3] of the M3Y 
interaction that do not contribute to the EOS of SNM. These EOS are then 
used to calculate the pressure, the energy density and the velocity of sound 
in symmetric as well as isospin asymmetric nuclear matter and pure neutron 
matter (PNM). 

The M3Y interaction was derived by fitting its matrix elements in an 
oscillator basis to those elements of the G-matrix obtained with the Reid- 
Elliott soft-core NN interaction. The ranges of the M3Y forces were chosen 
to ensure a long-range tail of the one-pion exchange potential as well as a 
short range repulsive part simulating the exchange of heavier mesons jHj. 
The real part of the nuclear interaction potential obtained by folding in 
the density distribution functions of two interacting nuclei with the density 
dependent M3Y effective interaction supplemented by a zero-range pseudo- 
potential (DDM3Y) was shown to provide good descriptions for medium 
and high energy a and heavy ion elastic scatterings , [E] j H3 ■ The zero- 
range pseudo-potential represented the single-nucleon exchange term while 
the density dependence accounted for the higher order exchange effects and 
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the Pauli blocking effects. The real part of the protron- nucleus interaction 
potential obtained by folding in the density distribution function of inter- 
acting nucleus with the DDM3Y effective interaction is found to provide 
good descriptions of elastic and inelastic scatterings of high energy protons 
[TU] and proton radioactivity . Since the density dependence of the effec- 
tive projectile-nucleon interaction was found to be fairly independent of the 
projectile ^2], as long as the projectile-nucleus interaction was amenable to 
a single-folding prescription, the density dependent effects on the nucleon- 
nucleon interaction were factorized into a target term times a projectile 
term and used successfully in case of a radioctivity of nuclei ^3] including 
superheavies |T3] and the cluster radioactivity [T3] . 

2. The density dependent effective nucleon-nucleon interaction : 
isoscalar and isovector components 

The central part of the effective interaction between two nucleons 1 and 
2 can be written as [7] 



v 12 (s) = v 00 (s) + v m (s)Ti.T 2 + v 10 (s)a 1 .a 2 + vu(s)ai.a 2 t\.t\ (1) 

where t±,t 2 are the isospins and 01,02 are the spins of nucleons 1,2. In 
case of SNM only the first term, the isoscalar term, contributes whereas 
for the isospin asymmetric-spin symmetric nuclear matter only first two 
terms, the isoscalar and the isovector (Lane) terms, contribute and for the 
spin- isospin asymmetric nuclear matter all the four terms of Eq.(l) con- 
tribute. Considering only the isospin asymmetric-spin symmetric nuclear 
matter, the neutron-neutron, proton-proton, neutron-proton and proton- 
neutron interactions, viz. v nn ,v P p,v np and v pn , respectively, can be given 
by the following: 

Vnn = Vpp = Vqo +V l, V np = V pn = Vqo - Vqi (2) 

The general expression for the density dependent effective NN interaction 
potential is written as 

v 00 (s, p, e) = C 3Y (s, e)g(p, e), v 01 (s, p, e) = t%{ 3Y (s, e)g(p, e) (3) 

where the isoscalar tQQ 3Y and the isovector ioi 3y components of M3Y inter- 
action potentials [7j supplemented by zero range potentials are given by the 
following: 

t^(s, £ ) = 79 9 922tM - 21342Eg^ - 276(1 - (4) 
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and 

t%°*(s, e) = -4886^=^ + 1176 eXP ^ 5g) + 228(1 - ae)5(s) (5) 

where s is the distance between two interacting nucleons and the energy 
dependence parameter a = O.OOSMeV" -1 . The zero-range potentials of 
Eqs.(4,5) represent the single-nucleon exchange term. The density depen- 
dent part appearing in Eqs.(3) JH] has been taken to be of a general form 

g(p,e)=C(l-P(e)p n ) (6) 
which takes care of the higher order exchange effects and the Pauli blocking 
effects. This density dependence changes sign at high densities which is of 
crucial importance in fulfilling the saturation condition as well as giving 
different Kq values with different values of n for the nuclear EOS jT5]- The 
value of the parameter n = 2/3 was originally taken by Myers in the single 
folding calculation [I^]. In fact n = 2/3 also has a physical meaning be- 
cause then (3 can be interpreted as an 'in medium' effective nucleon-nucleon 
interaction cross-section gq while the density dependent term represents in- 
teraction probability. This value of (3 along with nucleonic density of infinite 
nuclear matter po can also provide the nuclear mean free path A = l/(pofo)- 
Moreover, it also worked well in the single folding calculations for inelastic 
and elastic scatterings of high energy protons ^U] , proton radioactivity 
and in the double folding calculations with the factorized density depen- 
dence for a radioctivity of nuclei ^3] including superheavies ^1] and the 
cluster radioactivity [T5] . 

3. Symmetric and isospin asymmetric nuclear matter calculations 

The isospin asymmetry X can be conveniently defined as 

X= ; , P = Pn + Pp, (7) 

Pn+ Pp 

where p n , p p and p are the neutron, proton and nucleonic densities respec- 
tively. The asymmetry parameter X can have values between -1 to +1, 
corresponding to pure proton matter and pure neutron matter respectively, 
while for SNM it becomes zero. For a single neutron interacting with rest of 
nuclear matter with isospin asymmetry X, the interaction energy per unit 
volume at s is given by the following: 



PnVnn(s) + PpV n p{s) = PnNoO) + Vq\(s)\ + Pp[v 00 (s) - V i(s)} 

= [vqo(s) + v i(s)X]p, (8) 
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while in case of a single proton interacting with rest of nuclear matter with 
isospin asymmetry X, the interaction energy per unit volume at s is given 
by the following: 



PnVpn(s) + PpVpp(s) = p n [voo(s) ~ V l(s)] + Pp[v o(s) + V i(s)] 

= booO) - v 01 (s)X]p, (9) 

Summing the contributions for protons and neutrons and integrating over 
the entire volume of the infinite nuclear matter and multiplying by the 
factor i to ignore the double counting in the process, the potential energy 
per nucleon e pot can be obtained by dividing the total potential energy by 
the total number of nucleons, 

e P ot = , (1U) 

where 

J v = J v00 + X 2 J v01 = J J J Ko 3Y (s, e) + t^ Y (s, e)X 2 ]d ;i s. (11) 

Assuming interacting Fermi gas of neutrons and protons, the kinetic 
energy per nucleon e^ in turns out to be 

.^gro, ^.[ "^f-^ i, (12, 

where m is the nucleonic mass equal to 938.91897 MeV/c 2 and k F , which 
becomes equal to Fermi momentum in case of the SNM, is given by the 
following: 

kjr = l.5lT 2 p, (13) 

The two parameters of Eq.(6), C and (3, are determined by reproduc- 
ing the saturation conditions. It is worthwhile to mention here that due 
to attractive character of the M3Y forces the saturation condition for cold 
nuclear matter is not fulfilled. However, the realistic description of nu- 
clear matter properties can be obtained with this density dependent M3Y 
effective interaction. Therefore, the density dependence parameters have 
been obtained by reproducing the saturation energy per nucleon and the 
saturation nucleonic density of the cold SNM. 

The energy per nucleon e = eu n + tpot obtained for the cold SNM for 
which X = is given by the following: 
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M 2 k 2 F g(p,e)pJ v00 
6 [ 10m 1 + 2 1 > 

where J v qo represents the volume integral of the isoscalar part of the M3Y 
interaction supplemented by the zero-range potential having the form 

J v oo(e) = j j J C Q 3Y (s, e)d 3 s = 7999^ - 2134^ - 276(1 - ae) (15) 

The Eq.(14) can be rewritten with the help of Eq.(6) as 

3ft 2 fc| pJ v00 C(l-3p n ) 
e 1 Wm l + [ 2 1 [ ' 

and differentiated with respect to p to yield equation 

The equilibrium density of the cold SNM is determined from the saturation 
condition = 0. Then Eq.(16) and Eq.(17) with the saturation condition 
can be solved simultaneously for fixed values of the saturation energy per 
nucleon eo and the saturation density po of the cold SNM to obtain the 
values of the density dependence parameters (3 and C. Density dependence 
parameters (3 and C, thus obtained, can be given by the following: 

8 = Kizggj fl81 

P [( 3n + 1) - (n + l) P ] ' { ' 



where 

[lOmeo] 

V = 

and 



^wtv (19) 



k Fo = [1.5^ 2 po] 1/3 , (20) 

[2h 2 kl } 
5mJ v00 p [l-{n + l)(3p%Y 

respectively. It is quite obvious that the density dependence parameter (3 
obtained by this method depends only on the saturation energy per nucleon 
eo, the saturation density po and the index n of the density dependent part 
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but not on the parameters of the M3Y interaction while the other density 
dependence parameter C depends on the parameters of the M3Y interaction 
also through the volume integral J„oo- 

The incompressibility Kq of the cold SNM which is defined as 

d 2 e d 2 e 

can be theoretically obtained using Eq.(13), Eq.(17) and Eq.(22) as 

Ko = _ ^ooC^ + W", (23) 

5tti 2 

Since the product J v ooC appears in the above equation, a cursory glance 
reveals that the incompressibility Kq depends only upon the saturation 
energy per nucleon eo, the saturation density po and the index n of the 
density dependent part of the interaction but not on the parameters of the 
M3Y interaction. 

The energy per nucleon for nuclear matter with isospin asymmetry X 
can be rewritten as 



e= t^]iTO + (^)(l-/V) 

- \ 3h2k hF(x) i p ]\ J v]\ ^U 1 -^) 1 (2A) 

- [ l0^ ]F(X) -y [ J^ ][ 5m[l-(n + l)M] ] (M) 

where J v = J„oo + X 2 J v qi and J v qi represents the volume integral of the 
isovector part of the M3Y interaction supplemented by the zero-range po- 
tential having the form 



JvOi(e)= J J J C 1 3Y (s,e)d 3 s = -4886^ + 1176^3 +228(1 - ae) (25) 

The pressure P and the energy density e of nuclear matter with isospin 
asymmetry X can be given by the following: 

p = p2& i = [ ^r ]F(x) + [E ^f ][l - (n + (26) 



e = P (e + mc 2 ) = p [(^)F(X) + (^)(1 - W) + mc% (27) 
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respectively, and thus the velocity of sound v s in nuclear matter with isospin 
asymmetry X is given by the following: 




\ 



h 2 k% 

15m 



F(X) 



JvCn(n+l)f3p n + 1 - 
2 



[e + mc 2 + pff] 



(28) 



The incompressibilities for isospin asymmetric nuclear matter are evaluated 
at saturation densities p s with the condition |£ = which corresponds to 
vanishing pressure. The incompressibility K for isospin asymmetric nuclear 
matter is therefore expressed as the following: 



Kn 



-\f) 2 h 2 

-(^)}F(X) 
5m 



r 9J v Cn(n + l)Pp] 



n+l 



(29) 



where /cp is now evaluated at saturation density p s using Eq.(13) and J v 
JvOO + X JuQl- 



4. Calculations of energy per nucleon, pressure, energy density 
and velocity of sound for symmetric nuclear matter and 

neutron matter 

The calculations have been performed using the values of the satura- 
tion density po = 0.1533/m -3 and the saturation energy per nucleon 
eo = —15.26MeV |18j for the SNM obtained from the co-efficient of the vol- 
ume term of Bethe-Weizsacker mass formula which is evaluated by fitting 
the recent experimental and estimated atomic mass excesses from Audi- 
Wapstra-Thibault atomic mass table ^Jj by minimizing the mean square 
deviation. For a fixed value of j3, the parameters a and C can have any pos- 
sible simultaneous values as determined from SNM. Using the usual value 
of a = 0.005MeV -1 for the parameter of energy dependence of the zero 
range potential, the values obtained for the density dependence parameters 
C and (3 are presented in Table- 1 for different values of the parameter n 
along with the corresponding values of the incompressibility Kq. Smaller n 
values predict softer EOS while higher values predict stiffer EOS. The form 
of C(l — (3p n ) with n = 2/3 for the density dependence which is identical to 
that used for explaining the elastic and inelastic scattering ^H] of protons 
and the proton a ^Hl)dl> cluster radioactivity phenomena ^H] also 
agrees well with recent theoretical [201 an d experimental [2^ results for the 
nuclear incompressibility. 

In Table-2 incompressiility of isospin asymmetric nuclear matter as a 
function of the isospin asymmetry parameter X, using the usual value of 
n=2/3 and energy dependence parameter a = 0.005MeV _1 , is provided. 
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Table 1. Incompressiility of SNM for different values of n using the usual value 
of energy dependence parameter a = 0.005Me^ -1 and using values of saturation 
density po = 0.1533/m -3 and saturation energy per nucleon eg = — 15.26MeV. 



n 





C 


Kq 




fm An 




MeV 


1/6 


1.074 


5.05 


192.5 


1/3 


1.208 


3.07 


226.1 


2/3 


1.668 


2.07 


293.4 


1 


2.472 


1.74 


360.6 


2 


9.947 


1.41 


562.4 



Table 2. Incompressiility of isospin asymmetric nuclear matter using the usual 
value of n=2/3 and energy dependence parameter a = 0.005A/ eV^ 1 . 



X 


Ps 


K 




fm~ 6 


MeV 


0.0 


0.1533 


293.4 


0.1 


0.1526 


288.8 


0.2 


0.1503 


275.3 


0.3 


0.1464 


252.9 


0.4 


0.1403 


221.7 


0.5 


0.1315 


182.0 



In Tables-3-5 the theoretical estimates of the pressure P and velocity of 
sound v s of SNM are listed as functions of nucleonic density p and energy 
density e using the usual value of 0.005 MeV~ l for the parameter a of en- 
ergy dependence, given in Eqs.(4,5), of the zero range potential and also the 
standard value of the parameter n = 2/3. As for any other non-relativistic 
EOS, present EOS also suffers from super luminosity at very high densities. 
According to present calculations the velocity of sound becomes imaginary 
for p < 0.1/m -3 and exceeds the velocity of light c at p > 5.3/?o and the 
EOS obtained using vu + TNI [22] also resulted in sound velocity becoming 
imaginary at same nuclear density and superluminous at about the same 
nuclear density. But in contrast, the incompressibility Kq of infinite SNM 
for the U14 + TNI was chosen to be 240 MeV while that by the present the- 
oretical estimate is about 290 MeV which is in excellent agreement with the 
experimental value of Kq = 300 ±25 MeV obtained from the giant monopole 
resonance (GMR) [231 an d with the the recent experimental determination 
of Kq based upon the production of hard photons in heavy ion collisions 
which led to the experimental estimate of Kq = 290 ± 50 MeV 21. 

In Tables-6-8 the theoretical estimates of the pressure P and velocity of 
sound v s in case of PNM are listed as functions of nucleonic density p and 
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energy density e using the usual value of 0.005 MeV for the parameter of 
energy dependence, given in Eqs.(4,5), of the zero range potential and also 
the standard value of the parameter n = 2/3. 

In Fig.-l the energy per nucleon e of SNM and PNM are plotted as a 
function of p. The continuous lines represent the curves for the present 
calculations using saturation energy per nucleon of -15.26 MeV whereas 
the dotted lines represent the same using v\& + TNI interaction [22] an d 
the dash-dotted lines represent the same for the A18 model using vari- 
ational chain summation (VCS) [21] for the SNM and PNM. The mini- 
mum of the energy per nucleon equaling the saturation energy of -15.26 
MeV for the present calculations occurs precisely at the saturation den- 
sity po = 0.1533/m -3 while that for the A18(VCS) model occurs around 
p = 0.28/m~ 3 with a saturation energy of about -17.3 MeV. 

Fig. -2 presents the plots of the energy per nucleon e of nuclear mat- 
ter with different isospin asymmetry X as a function of p for the present 
calculations. 

The pressure P of SNM and PNM are plotted in Fig. -3 as a function 
of p. The continuous lines represent the present calculations whereas the 
dotted lines represent the same using vu + TNI interaction [22] . 

In Fig. -4 the velocity of sound v s in SNM and PNM and the energy 
density e of SNM and PNM for the present calculations are plotted as 
functions of nuleonic density p. The continuous lines represent the velocity 
of sound in units of 10~ 2 c whereas the dotted lines represent energy density 
in MeVfm~ 3 . 

The theoretical estimate Kq of the incompressibility of infinite SNM 
obtained from present approach using DDM3Y is about 290MeV . The the- 
oretical estimate of Kq from the refractive a-nucleus scattering is about 240 
MeV-270 MeV (23 and that by infinite nuclear matter model (INM) [20] 
claims a well defined and stable value of Kq = 288 ±20 MeV and present the- 
oretical estimate is in reasonably close agreement with the value obtained by 
INM which rules out any values lower than 200 MeV. Present estimate for 
the incompressibility Kq of the infinite SNM is in good agreement with the 
experimental value of Kq = 300 ±25 MeV obtained from the giant monopole 
resonance (GMR) |23| and with the the recent experimental determination 
of Kq based upon the production of hard photons in heavy ion collisions 
which led to the experimental estimate of Kq = 290 ± 50 MeV |21| . How- 
ever, the experimental values of Kq extracted from the isoscalar giant dipole 
resonance (ISGDR) are claimed to be smaller j2H]- The general theoretical 
observation by Colo' et al. is that the non-relativistic [27] and the relativis- 
tic |28j mean field models predict for the Kq values which are significantly 
different from one another, namely ~ 220-235 MeV and ~ 250-270 MeV re- 
spectively. Considering the uncertainties in the extractions of eg ^H] an d po 



400 




p (fm- 3 ) 

Fig. 1. The energy per nucleon e = E/A of SNM (spin and isospin symmetric nu- 
clear matter) and PNM (pure neutron matter) as a function of p. The continuous 
lines represent curves for the present calculations using saturation energy per nu- 
cleon of -15.26 MeV whereas the dotted lines represent the same using vu + TNI 
interaction [22] and the dash-dotted lines represent the same for the A18 model 
using variational chain summation (VCS) [24]. 

values from the experimental masses and electron scattering, present non- 
relativistic mean field model estimate for the nuclear incompressibility Kq 
for SNM using DDM3Y interaction is rather close to the earlier theoretical 
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0.0 0.2 0.4 0.6 0.8 1.0 

p (frrv 3 ) 

Fig. 2. The energy per nucleon e = E/A of nuclear matter with different isospin 
asymmetry X as a function of p for the present calculations. 

estimates obtained using relativistic mean field models. The density depen- 
dence parameter (3 = 1.668/m 2 , that has the dimension of cross section, can 
be interpreted as the isospin averaged effective nucleon-nucleon interaction 
cross section in ground state symmetric nuclear medium. For a nucleon in 
ground state nuclear matter kp m 1.3 fm^ 1 and go ~ fikpc « 260 MeV and 
the present result for the 'in medium' effective cross section is reasonably 
close to the value obtained from a rigorous Dirac-Brueckner-Hartree-Fock 
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Fig. 3. The pressure P of SNM (spin and isospin symmetric nuclear matter) and 
PNM (pure neutron matter) as a function of p. Continuous lines represent the 
present calculations whereas dotted lines represent the same using w 14 + TNI in- 
teraction [22]. 



29 calculations corresponding to such kp and go values which is ~ 12 mb. 
Using the value of the density dependence parameter (5 = 1.668/m 2 corre- 
sponding to the standard value of the parameter n = 2/3 along with the 
nucleonic density of 0.1533/m~ 3 , the value obtained for the nuclear mean 
free path A is about 4/m which is in excellent agreement |3U| with other 
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Fig. 4. The velocity of sound v s in SNM (spin and isospin symmetric nuclear 
matter) and PNM (pure neutron matter) and the energy density e of SNM and 
PNM as functions of nuleonic density p for the present calculations. The continuous 
lines represent the velocity of sound in units of 10 _2 c whereas the dotted lines 
represent energy density in MeVfm~ 3 . 



theoretical estimates. 
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5. Summary and conclusions 

In summary, we conclude that the present EOS is obtained using the 
isoscalar and Lane that is the isovector part of M3Y effective NN inter- 
action. This interaction was derived by fitting its matrix elements in an 
oscillator basis to those elements of the G-matrix obtained with the Reid- 
Elliot soft-core NN interaction and has a profound theoretical standing. The 
value obtained for the nuclear mean free path is in excellent agreement {30} 
with other theoretical estimates. The present theoretical estimate of nuclear 
incompressibility for SNM is in reasonably close agreement with other the- 
oretical estimates obtained by INM [2U] model, using the Seyler-Blanchard 
interaction ^7] or the relativistic Brueckner-Hartree-Fock (RBHF) theory 
|31| . This value is also in good agreement with the experimental estimates 
from GMR [23] as well as determination based upon the production of hard 
photons in heavy ion collisions |21| . The EOS for SNM and PNM are similar 
to those obtained by B. Friedman and V.R. Pandharipande using vu + TNI 
interaction |22| and the RBHF theory. The EOS for the isospin asymmetric 
nuclear matter can be applied to study the cold compact steller objects such 
as neutron stars. 
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Table 3. n< j rsy e, pressure P, energy density e and velocity of sound v s as functions 



of nuclconic density p for SNM. 



n 
H 


1 On 
HI HV 




P 






fm ^ 
J " h 




MeV 


MeVfm^ 

-i VJ. \_s V 1111/ 


MeV fm~' A 


in units of c 


.01 


6523E-01 


- 7537E+00 

. f UU 1 X_J | UU 


- 1677E-01 

• X U 1 f 1 J U X 


9382E+01 

• JUUiiU | U X 


0000E+00 

. UUUUXJ | UU 


.02 


1305E+00 


- 2526E+01 

• — U i— U 1 -i \ U i- 


- 7232E-01 

• I U _■ X_j ux 


1873E+02 

il(J 1 Ul J | U 


onooE+oo 

. UUUUXJ | UU 


.03 


1Q57E+00 

. 1 •. y 1 1—1 | UU 


- 4312E+01 

• a U X _ l i ^ U J- 


- 1574E+00 

• X U I 1 J | U U 


2804E+02 


nnnnE+OO 

. UUUUXJ | UU 


.04 


2609E+00 

• iJUUiyX- J | UU 


- 6007E+01 

• UUU 1 1 J \ U -L 


- 2617E+00 


3732E+02 


0000E+00 

• \JKJ\JKJ 1 — 1 | UU 


.05 


3262E+00 

• Kj £u w — l i | UU 


- 7576E+01 

. 1 U 1 UU | U X 


- 3752E+00 

• U 1 ' J i-i i J | u u 


4657E+02 


nnnnE+OO 

. UUUUXJ | UU 


.06 


3914E+00 


- 9006E+01 

• iy U U U J — 1 | U -L 


- 4885E+00 

• TJUUJ — J | UU 


5579E+02 

• UU 1 iy J — 1 \ \J t-i 


0000E+00 

• \JKJ\JKJ J — 1 | UU 


.07 


4566E+00 


- 1029E+02 


- 5926E+00 

• ij Ji/uXJ i UU 


6500E+02 

. UUUUXJ | U 


nnnnE-i-00 

. UUUUXJ | UU 


.08 


5219E+00 


- 1142E+02 

• X I I — I - | U —J 


- 6786E+00 

• U l uUXJ | UU 


7420E+02 


nnnnE-|-00 

. UUUUXJ | UU 


.09 


5871 E+D0 

• UUI X 1 J | UU 


- 1241E+02 

• X £j^t X 1 J | U —J 


- 7382E+00 

• 1 UU^XJ | UU 


833QE+02 


0000E+00 

. UUUUXJ | UU 


1 n 


fi523E-l-00 

. \J U Zj U XJ U U 


- 1 325E-l-n2 


- 7633E-l-0n 

• 1 UUUUyUU 


9257E-I-02 


nnooE-i-oo 

. UU UU XJ |^ u VJ 


.11 


7175E+00 

. 1 J- 1 U XJ | UU 


- 1394E+02 


- 7460E+00 


•XUX 1 1 J | UU 


6683E-01 

• UUOUXJ ux 


.12 


7828E+00 


_ 1448E+02 


- 6787E+00 

• U 1 U 1 1 -. | UU 


1 1DQE+03 

. X X U i/l j | UU 


inif5E-l-00 

• XUX UU | UU 


1 3 

• J- U 


8480E-I-00 

. UiOUJ — i | UU 


- 1488E-I-02 

.j. lOuLiy u Zj 


- 5540E-I-00 


1 201 E-l-03 


1 S02E-I-00 

. lUUii XJ |^ U U 


.14 


qi 32E+00 


- 1514E-l-n2 

ilUl ^ 1 J \ U Zj 


- 3645E-l-0n 


1 293E-I-03 


1 560E-I-00 


1 5 

• Xu 




- 1 525E-l-n2 


- 1032E-l-0n 


1 385E-I-03 


1 802E-I-00 


.16 


1044E+01 

• J. u' i ' i i J | u i 


- 1523E+02 

• X U uLlU | U — J 


23fiQE+00 

. — U U ■ / 1 -/ | UU 


1478E+03 

• It I UU | UU 


2f)3lE-l-00 

• ZjUJ X 1 J j UU 


1 7 


1 1 D9E-I-01 

. J. 1U JJJXU1 


- 1 507E-l-n2 

. J- UU I UTvV*' 


fifi27E-l-nO 


i 571 E-l-03 

.1UI lUyUU 


2253E-I-00 

• Zj liUUU ^^UU 


.18 


1 1 74E+01 

• XXI x J J | U J- 


- 1477E+02 

• J- i 1 1 J | U 


1 1 81E+01 

• J LUX 1 J | U X 


1663E+03 

. X UUUXJ | UU 


24R7E-I-00 

• Zj^tU 1 XJ | UU 


.19 


1239E+01 

. _1_ _ ■'. J •ill | U J- 


- 1434E+02 


• X 1 Jul J | U X 


1757E+03 

• X J U 1 U | u u 


2675E+00 

• ZjU 1 UXJ | UU 


20 

• ZjU 


1 305E-l-ni 

. 1 uuU 1 J | U 1 


- 1 378E-I-02 

. Xu I OU | Uii 


2520E-I-01 


1 850E-I-03 


287QE-I-00 

.ZjO 1 t/Xj |^UU 


.21 


1 370E-I-01 


- 1 308E-l-n2 


SS54E-I-01 

. U U 'J Ti j | U 1 


1 Q44E-I-03 


3077E-I-00 

• UU 1 1 JJ | UU 


.22 


1435E+01 

. X^UU 1—1 | U X 


- 1226E+02 

• X ^^UU | U^f 


4306E+01 

• ^tUUUXJ | U X 


2039E+03 


3272E+00 


23 


1 500E-I-01 


_ 1 1 30E+02 

. x x uulj i u Zj 


5382E-I-01 

.U'JUZj XJ |^ VJ X 


21 S4E-I-03 

• Zj X U t: J. j | V ^ tX 


34fixE-l-00 


.24 


1566E+01 


- 1022E+02 

• X U iJ^f X.J | U —J 


6588E+01 

• UUUUU | U X 


2229E+03 


3649E+00 

. UU i Ul j | UU 


. Zj U 


1R31E-I-01 
. 1 v'u 1 1 J | U ± 




7oxi F,-i-ni 


2325E-I-03 


3833E-I-00 


.26 


.1696E+01 


-.7683E+01 


.9416E+01 


.2421E+03 


.4013E+00 


.27 


.1761E+01 


-.6229E+01 


.1105E+02 


.2518E+03 


.4189E+00 


.28 


.1826E+01 


-.4652E+01 


.1284E+02 


.2616E+03 


.4363E+00 


.29 


.1892E+01 


-.2955E+01 


.1478E+02 


.2714E+03 


.4533E+00 


.30 


.1957E+01 


-.1138E+01 


.1689E+02 


.2813E+03 


.4700E+00 


.31 


.2022E+01 


.7985E+00 


.1917E+02 


.2913E+03 


.4864E+00 


.32 


.2087E+01 


.2852E+01 


.2163E+02 


.3014E+03 


.5024E+00 


.33 


.2153E+01 


.5023E+01 


.2427E+02 


.3115E+03 


.5182E+00 


.34 


.2218E+01 


.7310E+01 


.2710E+02 


.3217E+03 


.5337E+00 


.35 


.2283E+01 


.9711E+01 


.3012E+02 


.3320E+03 


.5489E+00 


.36 


.2348E+01 


.1223E+02 


.3334E+02 


.3424E+03 


.5638E+00 


.37 


.2414E+01 


.1486E+02 


.3676E+02 


.3529E+03 


.5785E+00 


.38 


.2479E+01 


.1760E+02 


.4039E+02 


.3635E+03 


.5928E+00 


.39 


.2544E+01 


.2045E+02 


.4423E+02 


.3742E+03 


.6069E+00 


.40 


.2609E+01 


.2341E+02 


.4829E+02 


.3849E+03 


.6207E+00 
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Table 4. n< j rsy e, pressure P, energy density e and velocity of sound v s as functions 



of nuclconic density p for SNM. 



n 
H 


1 On 
HI HV 




P 


£ 


11. 


f Tfi ' J> 
J " h 




MeV 


MeVfm^' 6 


MeVfm~' A 

J rJ. \s r 1111/ 


in units of c 

111 Lllll LfO VJ ±. 


.41 


2674E+01 

• ZiVJ \ tJ J | v7 1 


2648E+02 


5257E+02 

i-lKJ ( XJ | \J jZ 


3958E+03 


6342E+00 

• V7 ' ^ i jZ 1 J | UU 


.42 


2740E+01 

. Zj ( iUJJ | \J X 


2967E+02 

* jLj U\J 1 1 J | \J Zj 


5709E+02 


4068E+03 


6474E-I-00 

. 1.7 1 1 tJ J | \J\J 


.43 


2805E+01 


3296E+02 


6184E-I-02 


417qE+03 

. t: X I U XJ | \ J 


6604E+00 

. v7 V7 V7 t: 1 J \ \J\J 


.44 


2870E+01 


3636E+02 


6682E+02 

» UV7U^ J J | V J w 


4291E+03 


6731E+00 


.45 


2Q35E+01 

• Z, ■. / U "7 1 -i | V 7 1 


3986E+02 


7205E+02 

. 1 ZUtJX/ | VJ j_j 


4405E+03 


6856E+00 


.46 


3001 E+01 


4347E+02 

. llj i I XJ | \J Zj 


7753E+02 


451 q-f] -1-03 

. i • 7 1 XJ | V 7 ' ^ 


fiq7«E_i_00 

. \J ■ J t UU | \J\J 


.47 


3066E+01 

. '.M 7 V7 V7 1 -i | \J 1 


4719E+02 

• T 1 Xt/XJ | U Zj 


8326E+02 


4635E+03 


70q8E+00 


.48 


3131E+01 


5101E+02 


8925E+02 

. Vj JjJ(J"XJ | V./ JjJ 


4752E+03 


7215E+00 

• 1 Z 1 U 1 J | \J\J 


.49 


3196E+01 

• OX JUJJ | X 


54q3E+02 


9550E+02 


4870E+03 

. t:0 J VJXJ i V 7 >.) 


7330E+00 


50 


3262E-I-01 

• O Zj U Zj XJ U 1 


58Q6E-I-02 


1020E-I-03 

. X U Zj L/ XJ |^ V J O 


4989E-I-03 


7442E-I-00 

. i t:t:ZjXJ |^ L/VJ 


.51 


3327E+01 


6310E+02 

. V7 ' ) 1 V J I J | \J Zj 


. 1UUU XJ | \J o 


5H0E+03 

• *J X X V J XJ | \J tj 


7552E+00 

• J UlJZXJ | \J\J 


.52 


3392E+01 

.i7t) j | v 7 X 


6733E+02 

. V) ( UUXJ | U Zj 


1 1 5qE+03 

• X X ' J ■ / 1 -/ | v 7 ' J 


5233E+03 


7660E+00 

. 1 UUUXJ | \J\J 


.53 


3457E+01 

. 'J^ (J I 1 J | X 


7167E+02 

• J X V7 ( XJ | U Zj 


1232E+03 


5356E+03 


7765E+00 

. 1 I UUJJ | \J\J 


.54 


3523E+01 

. U * 7 Zj » .J 1 -i | V 7 1 


761 1E+02 

. J \J X X XJ | \J Zj 


. X ' ^ V 7 / 1 -/ | \ > > .) 


54»1Tt;-|-03 

. iJiU X i J | V 7 U 


7SRSE+00 

• 1 UUU XJ | \J \J 


55 


S588E4-D1 


8065E-I-02 

. O V J U <J XJ |^ V J Zj 


1 S88E-I-03 


5608E-I-03 


7969E-I-00 


.56 


3653E4-01 

. t ) V 7 ' ) I J | v 7 1 


8528E+02 


1470^-1-03 

• Xt: 1 \J XJ | V J iJ 


5736E+03 


8068E+00 


57 


371 8E-I-01 


q002E-l-02 

. t/ VJ VJ Zj 1 J |^ VJ Zj 


1 556E-I-03 

. J- O ' J V 7 1 -/ | \ h.) 


5865E-I-03 


«lfi5"F,_i_00 


.58 


3783E+01 

. >.) ( UUJ J | v7 1 


q486E+02 


1644E+03 


5qqfiE_i_03 


8259E+00 

.UZU -. / 1 J | \J\J 


.59 


3849E4-01 


qqsnE_|_r)2 


1735E+03 

• X 1 OOXJ | V-/0 


6128E+03 

. V7 1 ZUXJ | V-/0 


8352E+00 

.UUUZ XJ | \J\J 


.60 


3914E+01 


1048E+03 


1830E+03 

. 1UUU1J | V-/0 


6262E+03 

. V.7 _■ V7 J— 1 -j | v 7 J 


8443E+00 

. Urt^tUJ J | \J\J 


.61 


3979E+01 

• kjU I U i J | '71 


i innE+03 


1928E+03 


fi3q«E+03 


8531E+00 

■ UUU X 1 J | \J\J 


.62 


4044E+01 


1152E+03 


2029E+03 


6535E+03 

. UUUU1J | V 7 >.) 


8618E+00 

• UU1 UJ J | \J\J 


63 


41 1 OE+01 

. ^ X X w 1 J |^ V J X 


1 205E-I-03 

. 1 Z. V 7 ? 7 1 -/ | \ h.) 


21 S3E-I-03 


RR74F-I-03 


8703E-I-00 


.64 


4175E+01 

• Tl J * ) 1 -J | v 7 1 


1259E+03 

. _i. _■ • .) t/XJ | \ ) 


2240E+03 


6815E+03 

. VJO 1 "71 -/ | \ > >.) 


878fiE_i_00 


65 


4240E-I-01 


i 5F,_i_n3 

. J. > j v ' ) i -< i v !• ) 


2S51 E-l-03 


Rq57F,_l_03 


8867E-I-00 

. OOVJ ( U4^uU 


.66 


.4305E+01 


.1371E+03 


.2466E+03 


.7102E+03 


.8947E+00 


.67 


.4371E+01 


.1428E+03 


.2583E+03 


.7247E+03 


.9025E+00 


.68 


.4436E+01 


.1486E+03 


.2705E+03 


.7395E+03 


.9101E+00 


.69 


.4501E+01 


.1545E+03 


.2830E+03 


.7544E+03 


.9175E+00 


.70 


.4566E+01 


.1605E+03 


.2958E+03 


.7696E+03 


.9248E+00 


.71 


.4631E+01 


.1665E+03 


.3090E+03 


.7849E+03 


.9319E+00 


.72 


.4697E+01 


.1727E+03 


.3225E+03 


.8004E+03 


.9389E+00 


.73 


.4762E+01 


.1790E+03 


.3365E+03 


.8161E+03 


.9457E+00 


.74 


.4827E+01 


.1854E+03 


.3508E+03 


.8320E+03 


.9524E+00 


.75 


.4892E+01 


.1918E+03 


.3655E+03 


.8480E+03 


.9589E+00 


.76 


.4958E+01 


.1983E+03 


.3805E+03 


.8643E+03 


.9653E+00 


.77 


.5023E+01 


.2050E+03 


.3960E+03 


.8808E+03 


.9715E+00 


.78 


.5088E+01 


.2117E+03 


.4118E+03 


.8975E+03 


.9776E+00 


.79 


.5153E+01 


.2185E+03 


.4281E+03 


.9144E+03 


.9836E+00 


.80 


.5219E+01 


.2254E+03 


.4447E+03 


.9315E+03 


.9895E+00 
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Table 5. n ^ c 1^ e, pressure P, energy density e and velocity of sound v s as functions 
of nucleonic density p for SNM. 



p 


P/Po 


e 


P 


£ 


V s 


fm~ A 




MeV 


MeVfm- :i 


MeVfm-' 6 


in units of c 


.81 


.5284E+01 


.2324E+03 


.4618E+03 


.9488E+03 


.9952E+00 


.82 


.5349E+01 


.2395E+03 


.4792E+03 


.9663E+03 


.1001E+01 


.83 


.5414E+01 


.2467E+03 


.4971E+03 


.9840E+03 


.1006E+01 


.84 


.5479E+01 


.2539E+03 


.5154E+03 


.1002E+04 


.1012E+01 


.85 


.5545E+01 


.2613E+03 


.5341E+03 


.1020E+04 


.1017E+01 


.86 


.5610E+01 


.2687E+03 


.5532E+03 


.1039E+04 


.1022E+01 


.87 


.5675E+01 


.2762E+03 


.5727E+03 


.1057E+04 


.1027E+01 


.88 


.5740E+01 


.2838E+03 


.5927E+03 


.1076E+04 


.1032E+01 


.89 


.5806E+01 


.2915E+03 


.6131E+03 


.1095E+04 


.1037E+01 


.90 


.5871E+01 


.2993E+03 


.6340E+03 


.1114E+04 


.1042E+01 


.91 


.5936E+01 


.3072E+03 


.6553E+03 


.1134E+04 


.1046E+01 


.92 


.6001E+01 


.3152E+03 


.6770E+03 


.1154E+04 


.1051E+01 


.93 


.6067E+01 


.3232E+03 


.6992E+03 


.1174E+04 


.1055E+01 


.94 


.6132E+01 


.3313E+03 


.7219E+03 


.1194E+04 


.1059E+01 


.95 


.6197E+01 


.3395E+03 


.7450E+03 


.1215E+04 


.1064E+01 


.96 


.6262E+01 


.3478E+03 


.7685E+03 


.1235E+04 


.1068E+01 


.97 


.6327E+01 


.3562E+03 


.7926E+03 


.1256E+04 


.1072E+01 


.98 


.6393E+01 


.3647E+03 


.8171E+03 


.1278E+04 


.1076E+01 


.99 


.6458E+01 


.3732E+03 


.8420E+03 


.1299E+04 


.1080E+01 


1.00 


.6523E+01 


.3819E+03 


.8675E+03 


.1321E+04 


.1084E+01 
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Table 6. n< j rsy e, pressure P, energy density e and velocity of sound v s as functions 



of nucleonic density p for PNM. 



n 
H 


1 Oft 
HI HV 




P 


£ 


u s 


f Tfi ^ 




MeV 


MeVfm^' 6 


MeVfm~' A 


in nnits of r 

XXX LXXXX LfO VxX V^ 


.01 


6523E-01 

• UU^iUJ— J V7 J- 


3509E+01 

. U "7 \ l • / X -i | VJ X 


1780E-01 


9424E+01 


5166E-01 

• UlUUxJ Ul 


.02 


1305E+00 


4Q37E 4- 01 

. x 7 1 7 1 1 J | U 1 


4742E-01 




5986E-01 

• UiJVJUJ-J U J- 


.03 


1Q57E+00 

• li/U 1 1 J | UU 


5qq2E+01 

. ' 7 •../ ty Zj J_J 1 U 1 


8594E-01 


2835E+02 

• ^iUOU J— J 1 U 


6774E-01 

• U I 1 Tl J U J- 


.04 


2609E+00 

• ^ Vx Vx ix J — 1 | V7U 


6886E+01 

• \J Vx vJ VxX — J | V / J- 


1353E+00 

.1*7 '.J fx 1 -J | 


3783E+02 


7657E-01 

• 1 UU 1 J-J U J- 


.05 


3262E+00 


7702E+01 

• 1 1 U £4 A-J | VJ 1 




4733E+02 


8637E-01 

• VJUU 1 J-J U J- 


.06 


3914E+00 


8483E+01 

• Ut:Uu X J | V J 1 


2782E+00 


• UvUxJJ | U^i 


9693E-01 

• l/Wl/UXJ U J- 


.07 


4566E+00 

. a * 7 U U J J | UU 


9254E+01 

. • / _■ '..7 x J. U | VJ X 


3783E+00 

. ix 1 UUJ-J | UU 


6637E+02 

• UUU I J—J I U^i 


. 1UU 1 J J | UU 


.08 


5219E+00 

. '.J _■ _l. I J | U U 


1003E+02 


5020E+00 

. UU^UJ—J I UU 


7592E+02 


1 1Q6E+00 

• J-J. '.X V 7 X J | UU 


.09 


5871 E+D0 

.lJU 1 J.U | UU 


1083E+02 

. J. V 7 V x U X -1 | VJ Zj 


6526E+00 

• UUiiUU I UU 


8548E+02 

. VJ UxUiJ | U^i 


. J- U 1x1 J | UU 


1 n 


fi523E+00 

. \J U Zj U J_J U U 


.11 UtIx | U Zj 


S334F,_l_nO 

.Oyu^UT'Ju 


. JUUU J_J |^ V J Zj 


. X- x U 1 -< 1 V 7 


.11 


7175E+00 

.1X1 ■ > 1 J | UU 


1249E+02 


1048E+01 


1047E+03 

• 1 v' 1 1 J_J | UU 


1554E+00 

. IUUtJ J | UU 


.12 


7828E+00 


1338E+02 

. ItJUUiJ | VJ Zj 


12QQE+01 

. _1. _■ •Ill \ U -L 


1143E+03 

. J. J. x ? * 1 J 1 UU 


1676E+00 

. 1U 1 UxJ | UU 


1 3 


8480E-I-00 


. liuUlxT VJ Zj 


1 5Q0E-I-01 


1 239E-I-03 

. 1 Z- ix / 1 -/ | V 7 ix 


1 7Q7E-I-00 

.1 1 U 1 UywU 


.14 


9132E+00 


1526E+02 

. X • 7 Zj U J— J | Vx^i 


1924E+01 


1336E+03 

. 1UUUJJ I UU 


iqiqE-|-00 

• 1 O 1 JxJ | UU 


1 5 

• J- U 


• U 1 O U i-J |^ V J U 


1 R26E-I-02 


2304E-I-01 


. 1 ^ uu j-j uu 


2D41 E-l-00 

. ZvUt: 1 1 J |^ VJU 


.16 


1044E+01 

• J. w 1 ' 1 l l | VJ J- 


1731E+02 


2733E+01 


1530E+03 

• 1UUUJJ 1 uu 


2162E+00 

• Zj X UZj J_J 1 UU 


1 7 

. 1 ( 


1 1 D9E-I-01 

. J. 1 U ix 1J |^ V J 1 


1 84DE-I-02 


3214E-4-01 


1 R27E-I-03 


2282E-I-00 

. Zv Zj O Zj 1 J |^ UU 


.18 


1 1 74E+01 

• 111 x J J | VJ -I- 




3751E+01 

■ Ul U _L J-J | U ±. 


1725E+03 

• J- 1 — -' 1 1 -1 | UU 


2402E+00 

• Z. X. Vx — ■ J— < 1 uu 


.19 


1239E+01 

. _i_ _ ■'. 7 •ill | vx i- 


2D71E+02 


4345E+01 


1823E+03 


2521E+00 

. Z. 1.7 Z. X_ 1 J ^ uu 


.20 


1305E+01 


21Q4E+02 


5nm"R+01 

. UUU -L J-J | U J- 


1922E+03 


2640E+00 

. LiU^UlJ 1 UU 


.21 


1370E+01 

• 1U 1 UU | U 1 


2321E+02 


5720E+01 


2020E+03 

• AUAUJJ 1 uu 


2757E+00 

• Zj ( U I J-J | VJU 


.22 


1435E+01 


2453E+02 


6506E+01 


2120E+03 

> Zj _L £u \J A_J | VJU 


2874E+00 

.^U 1 x J-J | UU 


23 


1 500E-I-01 

. 1 U UU 1 J | V / X 


25QDR-I-02 


73R1E-I-01 

. 1 > ) U 1 1 j 1 Wl 


2219E-I-03 

. Z. _■ _1. -J 1 J |^ V J u 


2q89E+00 

. Zj (J O - J J — J \^ U U 


.24 


1566E+01 

• 1UUUU | U 1 


2732E+02 

• 1 vx ^ 1 J 1 \J £j 


8288E+01 

• VxZj VxO J—J | U J- 


231QE+03 

. Z-x * 1 (J J_J | UU 


3104E+00 

. U 1 UxXJ | UU 


. ZjU 


1R31E-I-01 
. 1 v'u 1 1 J | V / x 


2878E-I-02 


O2QDE-I-01 


241 QF.-I-03 

. Zjt: JL - J 1 J \^ U U 


321 8E-I-00 

. U — 1 UxJX'JU 


.26 


.1696E+01 


.3029E+02 


.1037E+02 


.2520E+03 


.3330E+00 


.27 


.1761E+01 


.3185E+02 


.1153E+02 


.2621E+03 


.3442E+00 


.28 


.1826E+01 


.3345E+02 


.1277E+02 


.2723E+03 


.3553E+00 


.29 


.1892E+01 


.3511E+02 


.1410E+02 


.2825E+03 


.3662E+00 


.30 


.1957E+01 


.3681E+02 


.1552E+02 


.2927E+03 


.3771E+00 


.31 


.2022E+01 


.3855E+02 


.1702E+02 


.3030E+03 


.3878E+00 


.32 


.2087E+01 


.4035E+02 


.1862E+02 


.3134E+03 


.3984E+00 


.33 


.2153E+01 


.4219E+02 


.2032E+02 


.3238E+03 


.4090E+00 


.34 


.2218E+01 


.4408E+02 


.2211E+02 


.3342E+03 


.4194E+00 


.35 


.2283E+01 


.4602E+02 


.2401E+02 


.3447E+03 


.4297E+00 


.36 


.2348E+01 


.4800E+02 


.2600E+02 


.3553E+03 


.4399E+00 


.37 


.2414E+01 


.5003E+02 


.2810E+02 


.3659E+03 


.4499E+00 


.38 


.2479E+01 


.5211E+02 


.3031E+02 


.3766E+03 


.4599E+00 


.39 


.2544E+01 


.5423E+02 


.3264E+02 


.3873E+03 


.4698E+00 


.40 


.2609E+01 


.5640E+02 


.3507E+02 


.3981E+03 


.4795E+00 
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Table 7. n< j rsy e, pressure P, energy density e and velocity of sound v s as functions 



of nuclconic density p for PNM. 



n 
H 


1 Oft 
HI HV 




P 


£ 


u s 


fm ,J> 
J " h 




MeV 


MeVfm^' 6 


MeVfm~' A 


in nnits of c 


.41 


2674E+01 

.Z,U \ tJ J | U 1 


5861E+02 

. UlXU X IX | U Zj 


3762E+02 

• U 1 UZjXX I U Zj 


4nqriE+03 

. t: U tX U XX | \J U 


4«qiE+00 

. t:(X tX X XX | UU 


.42 


2740E+01 

. Zj ( iUJJ | U X 


6087E+02 

. U UtX 1 XJ | U Zj 


4028E4-02 

• TiUiJUXJ | U^f 


4iqqE+03 

. t: X <J U XX | U U 


4q«7E+00 

. t: -XvX ( XX | UU 


.43 


2805E+01 


6318E+02 

• U U 1 UXJ | U Zj 


4307E+02 

• t;UU l XX | U Zj 


430qE+n3 


5nsiE+00 

. UU*X X XX | UU 


.44 


2870E+01 


6553E+02 

. V7 " 7 U T 7 1 -j | U — ' 


4597E+02 

• TJl/ 1 J — i | UJ— I 


4420E+03 


5174E+00 

• UX 1 1 1 -J | UU 


.45 


2Q35E+01 

• Zd ■ / U "7 i -i | V 7 1 


67Q3E+02 

. U I • J ' ) 1 -/ | UZj 


4qnr)E+02 

• t:XUU XX | U Zj 


4531 E+03 

. i • 7 'X X i J | UU 


5266E+00 

• UZjUUXX I UU 


.46 


3001 E+01 

. U UU X i J | U ±. 


7037E+02 

. J v 7 'X ( XX | U Zj 


5216E+02 

. ' .) — _1. UXX | U J— i 


4643E+03 

. i V 7 i U i -i | UU 


5357E+00 

• UUU f XX | UU 


.47 


3066E+01 

. U U U U i -i | U 1 


7286E+02 

. J i-IKJ\J XX | U Zj 


5545E+02 

• U U t: U XX | V J Zj 


4755E+03 

. t: J UUXX | UU 


5447E+00 

. 'X T i ( XX | UU 


.48 


3131E+01 

. U 1 U 11j | U X 


7539E+02 

. 1 U U -X XX | U Zj 


5887E+02 

. U (X<X l XX | U Zj 


4«fiqE+03 

• lUUi/ XX | UU 


5535E+00 

. UUUUXX | UU 


.49 


3196E+01 


7797E+02 

• 1 I U % XX | U Zj 


6242E+02 


4q«3E+03 

. t: -X <X U XX | UU 


5623E+00 

. UUZjUXX I UU 


50 

. 'X \J 


3262E-I-01 

. U Zj U Zj 1 J |^ U 1 


an.59Ex02 

. O U U tX XX |^ U Zj 


fifil nE4-02 

.UU1U XX |^ U Zj 


50Q8E-I-03 

. U U tX (X XX |^ u u 


5709EX00 

• U ( U -X XX |^ u u 


.51 


3327E+01 

. U U Zj I I J | U X 


8326E+02 

• vX U ^UXJ | U^i 


fiqq2E+02 

. V7 7 L/ulJ | U^f 


5213E+03 

. 'X _■ X UXX | UU 


57q5E+00 

• U ( tX U XX | UU 


.52 


3392E+01 

. (J t) J i. 1 J | v 7 X 


85Q7E+02 

. <X U tX l XX | U Zj 


73sqE+D2 

. 1 U vJ -X XX | U Zj 


5329E+03 


5«7qE+00 

• UlX 1 -X XX | UU 


53 


3457E4-01 


8872E+02 

.(JO J Zj XX |^ U Zj 


7799E4-02 

. 1 1 tX -X XX |^ U Zj 


544RE-I-03 


5qfi3Ex00 

. 'X ■ 7 V7 U 1 -/ | \ )\) 


.54 


3523E+01 

. *X * 7 Zj »X i -i | V 7 X 


9152E+02 


8224E+02 


5564E+03 


6045E+00 

. U V 7 i * 7 i J | UU 


55 

• UU 


.uUOOXJyUl 


q43fiE-l-02 

. Jt:Ov XX |^ V J Zj 


8664E4-02 

. O U UXJJ \^ U Zj 


5BS3E+03 

. '.X v7<- J 'X 1 | UU 


fil 27EX00 

.U1Z i U | UU 


.56 


3653E4-01 

. t 7 U U U 1 J | v 7 X 


9725E+02 

• >X ( Zj U XX | V J Zj 


qi i SE4-02 

• f.y _L _L UXX | U^i 


5803E+03 

. UlXUUXX | UU 


6207E+00 

• UZU f XX | UU 


57 


371 8E-I-01 

.() 1 X UU | U X 


1 D02EX03 

. 1 U U Zj XX |^ \J kj 


q5SSE4-02 


5q23E+03 

. '.X ■ ' Z ' J J | 1. 7 U 


R286EX00 

.UZUUU | UU 


.58 


3783E+01 

• U ( Ul>J j i U 1 


1031E+03 


1007E+03 

. XUU f XX | UU 


fif)44E+03 

• U U 1 11 J | VJ u 


6365E+00 

. U ' ) U " 7 i -i | UU 


.59 


3849E4-01 


1062E+03 

. 1 V 7 V7 ^— 1 -/ | UU 


1057E+03 

. X UU I XX | UU 


6166E+03 

. U X UUXX | UU 


6442E+00 

• V7 i i ^ J. J ^ UU 


.60 


3914E+01 

. UiX 1t1 J | U X 


1092E+03 

. X UJZXJ | UU 


i inqE+03 

• X X U (XXX | UU 


6289E+03 

• UZUXXJ | UU 


6518E+00 

• UU X (XXX | UU 


61 

. U 1 


3979E-I-01 


1 1 93EX03 

• XX — • tX 1 -/ | V 7 'X 


1 1 R2E-I-03 

• X X U Zj 1 1 \^ UU 


K41 3EX03 

. U r 1 t Xl | V 7U 


6594EX00 

.UO Jt: XX |^ U U 


.62 


4D44E4-01 

• iUHU | U X 


1155E+03 

• X X ' X • 7 -1 -i | V 7'X 


1217E+03 

• 1Z1 ( XX | UU 


6537E+03 

.UUO I XX | UU 


6668E+00 

. UUUlXXX | UU 


63 


41 1 DE-l-01 

. ^ X X UlJ | U X 


1 1 S7E-i-n3 

.1101 1 -/ | V 7'X 


1 273E-I-03 

. 1Z i U 1 -/ | U'X 


6663E+03 


R741E-I-00 

. V7 I t: 1U i UU 


.64 


4175E+01 

• t: X J U J J | U 1 


1219E+03 

. X _ X •111 | uu 


1331E+03 

•XUU 11 J | UU 


fi7sqE+03 

• U I vX -XXX | UU 


R«i4E+nn 

. U (X 1x1 J | UU 


65 


4240E-I-01 


1 252E4-03 

. X Zj UZjXX^^ UU 


1 S91 E-l-03 

. 1 O >X 1 1 j | U'X 


fiqi REX03 

. V7 -.7 1 V7 1 | V 7U 


fiSS^ExOO 

. UCxOUXX |^ UU 


.66 


.4305E+01 


.1285E+03 


.1453E+03 


.7045E+03 


.6956E+00 


.67 


.4371E+01 


.1318E+03 


.1516E+03 


.7174E+03 


.7026E+00 


.68 


.4436E+01 


.1352E+03 


.1581E+03 


.7304E+03 


.7094E+00 


.69 


.4501E+01 


.1387E+03 


.1647E+03 


.7435E+03 


.7162E+00 


.70 


.4566E+01 


.1421E+03 


.1716E+03 


.7567E+03 


.7229E+00 


.71 


.4631E+01 


.1457E+03 


.1786E+03 


.7701E+03 


.7295E+00 


.72 


.4697E+01 


.1492E+03 


.1858E+03 


.7835E+03 


.7360E+00 


.73 


.4762E+01 


.1528E+03 


.1932E+03 


.7970E+03 


.7425E+00 


.74 


.4827E+01 


.1565E+03 


.2007E+03 


.8106E+03 


.7488E+00 


.75 


.4892E+01 


.1602E+03 


.2085E+03 


.8243E+03 


.7551E+00 


.76 


.4958E+01 


.1639E+03 


.2164E+03 


.8381E+03 


.7613E+00 


.77 


.5023E+01 


.1677E+03 


.2246E+03 


.8521E+03 


.7674E+00 


.78 


.5088E+01 


.1715E+03 


.2329E+03 


.8661E+03 


.7734E+00 


.79 


.5153E+01 


.1753E+03 


.2414E+03 


.8802E+03 


.7793E+00 


.80 


.5219E+01 


.1792E+03 


.2502E+03 


.8945E+03 


.7852E+00 
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Table 8. e, pressure P, energy density e and velocity of sound v s as functions 

of nucleonic density p for PNM. 



p 


P/Po 


e 


P 


£ 


V s 


fm~ A 




MeV 


MeVfm- :i 


MeVfm-' 6 


in units of c 


.81 


.5284E+01 


.1831E+03 


.2591E+03 


.9089E+03 


.7909E+00 


.82 


.5349E+01 


.1871E+03 


.2682E+03 


.9233E+03 


.7966E+00 


.83 


.5414E+01 


.1911E+03 


.2775E+03 


.9379E+03 


.8023E+00 


.84 


.5479E+01 


.1952E+03 


.2871E+03 


.9526E+03 


.8078E+00 


.85 


.5545E+01 


.1992E+03 


.2968E+03 


.9674E+03 


.8133E+00 


.86 


.5610E+01 


.2034E+03 


.3067E+03 


.9824E+03 


.8187E+00 


.87 


.5675E+01 


.2075E+03 


.3169E+03 


.9974E+03 


.8240E+00 


.88 


.5740E+01 


.2117E+03 


.3272E+03 


.1013E+04 


.8293E+00 


.89 


.5806E+01 


.2160E+03 


.3378E+03 


.1028E+04 


.8345E+00 


.90 


.5871E+01 


.2203E+03 


.3486E+03 


.1043E+04 


.8396E+00 


.91 


.5936E+01 


.2246E+03 


.3596E+03 


.1059E+04 


.8446E+00 


.92 


.6001E+01 


.2290E+03 


.3709E+03 


.1074E+04 


.8496E+00 


.93 


.6067E+01 


.2334E+03 


.3823E+03 


.1090E+04 


.8545E+00 


.94 


.6132E+01 


.2378E+03 


.3940E+03 


.1106E+04 


.8594E+00 


.95 


.6197E+01 


.2423E+03 


.4059E+03 


.1122E+04 


.8641E+00 


.96 


.6262E+01 


.2468E+03 


.4180E+03 


.1138E+04 


.8689E+00 


.97 


.6327E+01 


.2514E+03 


.4304E+03 


.1155E+04 


.8735E+00 


.98 


.6393E+01 


.2559E+03 


.4429E+03 


.1171E+04 


.8781E+00 


.99 


.6458E+01 


.2606E+03 


.4557E+03 


.1187E+04 


.8826E+00 


1.00 


.6523E+01 


.2652E+03 


.4688E+03 


.1204E+04 


.8871E+00 



